The data was statically analyzed by Student's t-test and two-way analysis of variance.
Introduction
Currently, the use of nickel-titanium (NiTi) files is an inseparable part of root canal therapy. The super-elasticity property of these files allows them to give proper form to canals even with sever curvature. [1] [2] However, compared to hand files; rotary files are more likely to fracture during canal preparation. This failure can be due to either cyclic fatigue or tensional fatigue. [3] [4] In torsional fatigue, the rotational forces are applied on the file, which is in friction with the walls of the canal. Cyclic fatigue occurs because of frequent bending of the file in a canal curvature.
The impact of torsional fatigue, metal fatigue and combination of these two phenomena is still controversial. [5] Metal fatigue, which is usually caused by continuous rotation periods, is a major reason for fracture of rotary endodontic files. [6] Meanwhile, torsional fatigue is considered the reason of about 90% of NiTi rotary files fracture. [5, 7] In fact, stress cause initiation of tiny cracks the areas of stress concentration and then cracks rapidly propagate due to cyclic fatigue and finally leads to file fracture. [8] Temperature changes affect crystalline phases in NiTi alloy. These changes result in enhanced physical properties of the alloy such as higher cutting efficacy and resistance to fracture. [9] [10] In the same manner, cyclic fatigue of brand new NiTi files is significantly different from those sterilized for several times. [11] However, sterilization is not necessarily effective on the cyclic fatigue of all files. [12] [13] [14] For instance, A study reported decreased degrees of rotation to failure of GTX files sterilized for 3 times and 7 times; however, sterilization of twisted file for 3 and 7 times did not reduce their degrees of rotation to failure. [14] Another study showed that in contrast to K3xf files, sterilization had no negative effect on cyclic fatigue K3, Mtwo and Vortex files. [15] File fracture is one of the biggest concerns of clinicians when using NiTi rotary instrument [15] however, autoclave sterilization cycles have no effect on the resistance to cyclic fatigue in either curvature.
Cyclic fatigue is the one of the most important factors in NiTi file fractures. [7] However, frictional force during rotational movement can also result in file fracture. [4] Since the main objective of this study was to evaluate the cyclic fatigue of files, we tried to reduce the friction as much as possible. Therefore, the inner diameter of the artificial canals was considered showed no significant differences in cyclic fatigue for the K3, Mtwo and Vortex, and GTX files before and after autoclave sterilization process. [14] [15] 21] In one study, sterilization process lead to increased cyclic fatigue resistance of k3xf files. [15] Hilfer et al. [13] also showed that the sterilization caused no significant change on cyclic fatigue in GTX 20 (4%) and GTX 20 (6%) and Twisted 25 (4%) files. However, the resistance to cyclic fatigue of twisted 25 (6%) files declined after sterilization. On the other hand, King et al. [14] showed autoclave sterilization could reduce the torque at failure without changing degrees of rotation to failure of GT series X files after seven sterilization cycles. therefore, lack of change in mechanical properties of this file after the sterilization process is expected. [16] [17] The other point, which we focused in our study, was the effect of curvature of the canal on the cyclic fatigue of the file. Previous studies showed the radius and angle of canal curvature, to some extent, can affect the cyclic fatigue resistance of NiTi files. [18] [19] [20] We measured the cyclic fatigue at two different curvature angles of 45 and 60 degrees, with a radius of curvature of 5mm for both artificial canals to avoid their confounding effect. These selections were made based on the previous studies. [21] [22] In our study, the rotation cycles of Hero file with tip size of 30 and 6% tapper at a 60 and 45 degrees curvature were 762 and 888 cycles, respectively. Our results showed significant lower cyclic fatigue re-
The Noteworthy point in this study is that all aspects of cyclic fatigue cannot be considered in a single study, since each study covers a limited number of rotary files or small or large curvatures are used to study cyclic fatigue (30°, 45°, 60° and 90°) and all systems of rotary files have not been covered in all curvatures. This shows the necessity of conducting several research studies on all files.
Conclusion
Increased angle of channel curvature has had a positive impact on reducing cyclic fatigue resistance of NiTi files, while autoclave sterilization has had no significant effect on cyclic fatigue resistance of Hero files.
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